Background: Assessment of patients' views are essential to provide a patient-centred health service and to evaluating quality of care. As no standardized and validated system for measuring patients' experiences in accident and emergency departments existed, we have developed the Consumer Quality index for the accident and emergency department (CQI A&E).
Background
Healthcare services have shown an increasing interest in the quality of care they provide [1] . After clinical outcome evaluations, evaluations based on the patient's perspective have become more prominent since the introduction of patient-centred care [2] . International organisations such as the Organization for Economic Cooperation and Development (OECD) and the World Health Organization (WHO), have emphasised the importance of the patient's perspective in the evaluation of healthcare delivery. National and cross-national comparisons of patients' experiences are important for identifying areas in need of improvement [3] . Patients' experiences provide information on which healthcare professionals, patients, and health-insurance companies may base their decisions. Furthermore, it enables the government and the Health Care Inspectorate to monitor the quality of healthcare. Finally, the standardized measurement of patients' experiences enables evaluations of research of research projects.
It is preferable to measure patients' experiences rather than their satisfaction, as they have shown to be more objective and to yield more detailed information for quality improvement [4] . One theory is that satisfaction is a multi-dimensional concept, partly based on expectations and personal preferences. This complicates the objective measurement of the quality of care. When a product fails to match expectations, the quality will be judged as unsatisfactory [5] .
In the Netherlands, the Consumer Quality Index (CQindex), a standardized method for developing surveys and measuring healthcare quality from the patient's perspective, was introduced in 2006 in order to promote patient-centred care. In order to obtain reliable and valid questionnaires, the development process has been prescribed in a manual and it is guided and controlled by a scientific advisory board. The content validity is ascertained during a qualitative phase which includes a literature search, interviews with experts, and patient focus groups. After this phase a pilot study on the CQ-index should be performed to determine internal consistency. The CQ-index is characterised by combining patients' experiences with the relative importance of each experience item resulting in a list of priorities for improvement of quality of care. Several CQ-indices for a variety of community services, care settings and condition-specific patients' groups have been developed, such as the rheumatoid arthritic questionnaire, the cataract questionnaire, the hip and knee questionnaire, and breastcancer questionnaire [2, 6, 7] . Different patient groups turned out to have different priorities, which stressed the need for specific questionnaires [8] . In emergency medicine, two CQ-indices for general practitioners (office hours and out-of-hours), and a CQ-index for maternity services are available. The CQ-indices for ambulance services and dispatch centres are under development. This study completes the set of questionnaires for emergency services with the development of the CQ-index for the accident and emergency department.
In the Netherlands, general practitioners are positioned as gatekeepers, also in the case of emergency care. Emergency care by GPs is provided from local GPpractices during working hours, and out-of-hours in regional GP-cooperatives [9] . Patients need to consult their GP for referral to accident and emergency departments (A&Es) in hospitals. However, the number of selfreferrals to A&Es is growing [10] . Patients transported by ambulance in need of emergency care are brought directly to the A&E [11, 12] . A&Es are often the place where patients form their first impression of a hospital and a positive experience may influence decisions about future visits and personal patient recommendations [13] .
Measuring the quality of care in the A&E as experienced by patients may provide valuable information, for instance for identifying areas in need of improvement.
The goal of this study is to develop and pilot test a CQ-index for the A&E department (CQI A&E). This questionnaire aims to measure healthcare performance in the A&E as experienced by the patient.
Methods

Qualitative and constructive phase
The prescribed CQ-index guidelines were applied during the development of the CQI A&E [14, 15] . The first phase of the development is a qualitative phase. The aim of this phase is to detect all relevant quality aspects of healthcare performance in the A&E. We carried out a literature search in Pubmed, including a search for existing questionnaires, and interviews with three experts, in order to compose a topic list for focus group discussions with patients about healthcare performance in the A&E. For the focus groups, a consecutive sample of 177 patients treated in the A&E at the University Medical Center Utrecht, aged 18 and older, with known postal address and phone number, were sent an invitation by postal mail to participate, in the first week after their A&E attendance. In a subsequent step, all patients were called and invited a second time to participate in a patient focus group. Seventeen patients confirmed their participation. Two researchers acted as moderators during the focus group discussions. After the focus groups the first draft questionnaire was defined. This draft was sent to ten patients. Within one week, cognitive interviews were performed by telephone in order to ensure that the questions were relevant, unambiguous, understandable and useful to patients, and whether patients had experienced any problems during self-completion of the paper questionnaire. Unclear questions in the CQI A&E were rephrased. Afterwards the CQI A&E consisted of 84 questions divided into 9 categories: General; Before arrival in the A&E; Reception desk A&E; Health professionals in the A&E; Pain; Examination and treatment; Leaving the A&E; General A&E; About you. 52 questions out of the total of 84 questions were constructed as so called 'experience questions'. The other questions included 'skip or go to' items, opinion questions and demographic questions (Additional file 1).
Importance study
An importance study was undertaken to determine the relative importance of the items in the questionnaire to patients visiting the A&E. Firstly, importance scores were used to decide whether a question should be retained or deleted prior to the factor analysis. Secondly, importance scores are necessary for calculating improvement scores. For each experience question a corresponding importance question was formulated. For example: 'Was the signposting to the A&E of the hospital a problem?' with the corresponding importance question 'How important is the signposting to the A&E of the hospital to you?'. This resulted in a temporary set of 50 extra importance questions in the CQI A&E. Importance questions of two experience questions were unclearly phrased or difficult to understand, and therefore left out of the importance study.
Psychometric phase
The questionnaire was pilot tested in the psychometric phase to assess the psychometric properties. The three phases are presented in Table 1 .
Patients
For the pilot test all 653 patients who visited the A&E of a large urban hospital in the course of one week in January 2010, were included. The hospital was centrally located in the Netherlands. 38,000 patients visit the A&E annually. The A&E treats patients in need of urgent care, except for multiple trauma patients, who are referred to specialized trauma centres. Patients who attended to the A&E with a known postal address and no reported death were eligible.
The paper questionnaire and covering letter were sent by postal mail within one week after the visit to the A&E. Up to three reminders were sent to non-respondents: after 1, 4 and 6 weeks. The recipients were able to return the questionnaire in a postage paid envelope. The study protocol was approved by the Medical Ethical Committee of the University Medical Center, Utrecht.
Data analysis
The hospital registration system provided data on gender, age, referral to A&E (ambulance, general practitioner, self-referred, other), day and time of the visit, triage code, symptoms of which the patients complained (abdominal pain, traumatic injuries, shortness of breath, collapse, chest pain, arrhythmia, malaise/fever, stroke, infection, intoxication, other). The respondents' gender and age profile was compared to the total sample and to non-respondents using a Chi square or t-test, in order to assess whether it was representative. Questionnaires which had been filled in by someone other than the respondent and questionnaires with more than fifty percent of the answers missing, including skip (or 'go to') instructions after the questions, were not used for analysis.
Data quality and exploratory factor analysis
The data set was first analysed in order to identify item response rates and frequency distributions. Questionnaire items were excluded from further analysis if they had an item non-response of >10% of expected responses or extreme skew of >90% of responses in the same category (i.e. a ceiling or floor effect). Spearman's correlation coefficient was calculated to check for correlations between items (r > 0.70). Where items had a negative wording, their scales were reversed to ensure comparability in the analysis. Exploratory Factor Analysis (EFA) was used to group the experience questions. In the first EFA only the 13 experience items with a 4-point Likert scale were included. EFA was performed with oblique rotation [16] . In EFA several criteria need to be fulfilled. The Kaiser-Meyer-Olkin Measure of Adequacy (KMO) is a measure of sampling adequacy (threshold: KMO >0.60). Bartlett's test of sphericity is used to test the null hypothesis that the variables in the population correlation matrix are uncorrelated (threshold: p < 0.05). The Eigenvalue represents the amount of the total variance explained by the factor (threshold: Eigenvalue > 1, also known as the Kaiser criterion). A variety of analyses were performed, whereby options like 'fixed number of factors yes or no' and 'replace missing values by mean yes or no' were tested. The domains in the final EFA fulfilled the statistical criteria, explained the highest percentage of variance and had a clear interpretation. In a subsequent step, factor loadings were obtained (threshold: factor load > 0.40). We calculated a measure of internal consistency, Cronbach's alpha (α), in order to estimate the reliability of the reported factors. Cronbach's alpha coefficients above 0.70 were considered reliable. In this stage of development alpha coefficients between 0.60-0.70 were provisionally accepted. The α of the total factor should not increase by deleting one of the items. Item-total correlation (ITC) had to be higher than 0.40. When following the CQI guidelines, the majority of experience questions were omitted when constructing domains. Therefore, a second EFA was performed, including all 52 experience questions, with response categories on 2-, 3-, and 4-point Likert scales. This was done to prevent loss of content, thereby ignoring one criterion of the CQI guidelines.
Experience scores, importance scores and improvement scores
The experience scores and importance scores were calculated as means of response categories (i.e. no/a big problem/never/not important = 1, sometimes/of some importance = 2, a bit of a problem = 2.5, a great deal/important = 3, yes/not a problem/always/extremely important = 4). A domain score was computed as the mean of the experience scores of items contributing to the domain [17] . Quality improvement scores were calculated by multiplying the importance scores with the percentages of the negative response categories 'never' , 'sometimes' , 'big problem' or 'no' on the corresponding experience questions. The improvement scores were an estimate for the potential improvement of quality of care and are useful for internal monitoring, whereas domain scores are more relevant for external monitors. Scores above 0.5 may potentially improve quality of care (range: 0-4). All analyses were performed using the statistical software SPSS 17.0.
Results
Qualitative and constructive phase
A review of the literature was conducted, using the PubMed database. A search with Mesh major headings 'Emergency Service, hospital' AND 'Consumer satisfaction' resulted in 364 hits. All abstracts from 1993 until August 2010 were reviewed for quality dimensions and aspects of care in the A&E. In 53 articles quality aspects were described. The two most frequently used questionnaires were the Consumer Emergency Care Satisfaction Scale (CECSS) and the Emergency Department Patient Satisfaction Survey (EDPSS). Together with the most discussed topics in interviews with experts a topic-list was composed, which was used in patient focus groups discussions. Quality aspects for A&E healthcare delivery were: patient history, accessibility, empathy and attitude of healthcare professionals, autonomy, cooperation, waiting time, competence, triage, treatment, communication, information, pain management, discharge management, re-admittance, privacy, environment, global rating, safety, diagnostic tests, rapidity, refreshments, and accompaniment. The quality aspects were used to formulate the questions and compile the draft questionnaire. After cognitive interviews, the questionnaire was adjusted and questions were added or rephrased where necessary. Substantial adjustments were: the question ' At what time did you visit the A&E?' was added to the questionnaire; the question 'Was the accessibility of the A&E a problem? was rephrased to 'Was the travelling time to the A&E of the hospital a problem?; 'Did you have to wait a second time after your first contact with a healthcare professional?' was rephrased to 'Was your health problem first briefly assessed by a nurse and did you then have to wait again in the waiting room?'; 'What score would you give the healthcare professionals?' was deleted; 'Did you get the care you expected from the A&E?' was added. Full detailed information of the qualitative and constructive phase were reported and approved by the advisory board of the CQI A&E [18] .
Importance study
Fifty importance questions were used to calculate the most important aspects in healthcare performance in the A&E according to patients. The five most important aspects were: trust in the competence of healthcare professionals (3.66), hygiene in the A&E (3.65), patients' healthcare expectations (3.65), patients' healthcare needs (3.64) and being taken seriously by healthcare professionals (3.63) ( Table 2 ). The five least important items were: information on the order in which patients were treated (2.54), availability of refreshments (2.53), information on an admission letter for the general practitioner (2.50), pleasant atmosphere in the waiting room (2.57) and having to tell the same story about the health problem (2.61). Importance score are ranged from 0-4.
Psychometric phase Patients
368 out of 653 patients (56%) returned the questionnaire. Two uncompleted questionnaires were excluded, as were 52 questionnaires which had been filled in by someone other than the patient, for instance by the representatives of patients aged 0-11 years. The dataset for the analysis contained 304 questionnaires (47%).
Patients' characteristics are presented in Table 3 . No differences between respondents and non-respondents were found for gender, age, referral, day and time of the visit or symptoms. A significant difference was found for the triage code (p = 0.01). Respondents were triaged in more urgent categories than non-respondents. 34% of the respondents were admitted to a hospital ward after their visit to the A&E.
Data quality
The item 'access to results of previous visit' and the item 'pain control by healthcare professionals' had a nonresponse >10%. Extremely skewed items (>90%) were the items 'signposting to the A&E' , 'travelling time' , 'signage in the hospital' and 'talking about patients in the presence of the patient'. The five items were left out of the factor analyses. None of the importance items had a remarkably lower score than the average score, or was extremely skewed. Spearman correlations were calculated; none of the correlation coefficients of experience questions or importance questions were above the 0.70 threshold. All experience and importance questions with corresponding frequency distributions on response categories and experience or importance scores are presented in Additional file 2 and Additional file 3.
First factor analysis and internal consistency
The first EFA, based on 13 items, showed a 3-factor solution with an explained variance of 56%, covering all items (KMO 0.883, Bartlett's test p < 0.001, N = 298). The first domain measured the quality aspect 'attitude of healthcare professionals' , the second domain 'environment and impression of the A&E' and the third domain 'respect for and explanation to the patient' (Table 4 ). Cronbach's alpha coefficient of the first domain was 0.85. The alpha coeffiecient of the second domain was 0.60,,and the alpha coefficient of the third domain was 0.42. The item-total correlations of the third factor were below 0.40. The internal consistency did not increase by taking an item out of this third domain.
Second factor analysis and internal consistency
The second analysis was performed on 52 items. Reliability analysis showed that the questionnaire contained four domains with Cronbach's alpha coefficients above 0.70, and one domain with an alpha coefficient of 0.67. The five domains had an explained variance of 51%. Like the first analysis, this second analysis fulfilled the predefined criteria; Eigenvalue > 1 and KMO = 0.837. However, Bartlett's test of sphericity was not significant (p = 1.00; N = 298). Domains, items and Cronbach's alpha coefficients are presented in Table 5 . All item-total correlations were above 0.40, with the exception of the item 'consistency of provided information'. The Cronbach's alpha of the domain remained the same if the item was left out. The five domains covered 24 items.
Quality improvement
For every item the experience score and quality improvement score were computed. Within the top 20 of most important quality aspects, four aspects stood out I importance score (range: 1-4), Q quality improvement score (range: 0-4) E experience score (range: 1-4).
as far as their improvement potential was concerned: 'information on side-effects of the medication' , 'information by healthcare professionals on danger signals to watch out for after leaving the A&E' , 'information by healthcare professionals on readmission in case of health problems' , and 'availability of parking space near the A&E' ( Table 2) . Three out of four items were dealing with information needs at the end of the A&E visit, and belonged to the 14 items with the highest improvement scores, i.e. a quality improvement score >1; range 0-4 (Table 6 ).
Discussion
The aim of this study has been to construct and test a questionnaire to measure patients' experiences with the accident and emergency department, according to the guidelines of the Consumer Quality index [15] . This first version of the Consumer Quality index for the accident and emergency department (CQI A&E) consisted of 84 questions. 52 questions were phrased as 'experience questions'. The response rate (47%) of the pilot test was comparable to other postal surveys involving A&E patients [14, 19] . However, disease-specific CQ-indices showed better response rates (68%-84%) [2, 6, 7, 20, 21] .
To determine the construct of the questionnaire, two exploratory factor analyses were performed. The first analysis was performed including thirteen items. Three domains were constituted ('attitude of healthcare professionals' , 'environment and impression of the A&E' , 'respect for and explanation to the patient'). A second analysis comprising all 52 experience questions was performed with the aim of including more questions on experiences deemed important by patients. Five domains 'attitude of healthcare professionals' , 'information and explanation' , 'environment of the A&E' , 'leaving the A&E' , and 'general information and rapidity of care' were constructed, covering 24 items. Two out of three domains in the first EFA were internally consistent, whereas all domains in the second EFA were internally consistent. Internal consistency of domains increases by increasing the number of respondents. Despite of lower response numbers in the domains of the second EFA, the internal consistency exceeded the internal consistency of the first EFA. The percentage of explained variance of the five domains decreased five percent compared to the explained variance of the three domains of the first analysis. Two main goals for CQI-data can be distinguished. The first goal is to compare quality of care between healthcare providers. A strict (following the CQI-guidelines), statistically correct EFA was performed in order to generate the information needed for making a valid comparison between A&Es. Researchers, the Health Care Inspectorate, health-insurance companies, hospital boards and the Ministry of Health are the intended users After A&E of these outcomes. However, the main customer in healthcare is the patient. Therefore, the second goal is to acquire the information needed for quality improvement within a healthcare institution. To this end, an alternative EFA was performed. To include more content of the questionnaire in the domains, more questions were added. We think this information may help A&E managers and others to start evaluating quality improvement projects. Both goals represent a different way of constructing domains in questionnaires. Following all criteria in the CQI guidelines, domains are constructed using the perspective of a reflective measurement model [22, 23] . Only items with a 4-point Likert scale were included. Items that did not fit into any domain, and domains that did not fulfil the statistical criteria, were omitted [24] . The qualitative phase was carried out in order to detect all aspects related to healthcare performance in the A&E. Each aspect is a unique part of the provided care and together they form the construct 'quality of care'. To end up with a few statistically related items neglects the broad range of the aspects. Therefore, a formative measurement model may be better suited to construct domains in experience questionnaires. The latter theory concerns the construction of domains based on content and not solely on strict statistical criteria. In the second analysis, we did not try to construct domains solely from a formative perspective, but we tried to include as many experience questions as possible, while still achieving internally consistent and interpretable domains. We included all domains that came up in the second EFA, thereby doubling the content of the questionnaire included in internally consistent domains. Although we only relaxed one of the criteria of CQIguidelines, we think that these domains are better suited for quality improvement and that they are also suited for benchmarking. The improvement scores provide concrete tailor-made information, which can be helpful for management and staff.
In accordance with most CQ-indices, the domains on communication, information, attitude of healthcare providers (often within the communication domain) and the environment of the health service, are part of the CQI A&E. Domains regarding accessibility and leaving the organisation are also often found [6, 7, 20, 25] . There are a lot of similarities to other CQI instruments, whereas the similarities with satisfaction questionnaires are few. The A&E satisfaction questionnaire Quality Patient Perspective discussed patient participation [19] . The Swedish A&E Patient Satisfaction Survey revealed 3 factors: caring, teaching and clinical competence [26] .
The most important aspects in healthcare performance in the A&E from the patient's perspective dealt with competence of professionals, hygiene and expectations. It has to be determined whether these importance scores are valid across study populations.
In an English importance study, with 16 participants who had visited the accident and emergency department the most important aspect was confidence and trust in the doctors and nurses. Secondly, 'being treated with respect and dignity' , and thirdly 'explanation about condition and treatment' were important items. Interestingly, waiting time did not feature in the top 20 of most important aspects in our study. As regards the top three of least important aspects, our study concorded with the English study on aspects such as refreshments in the waiting room and not being asked details about the patient's condition or illness too often. However, in the English study the number of respondents was limited, and inclusion criteria broader. The study has same limitations. Firstly, we used the pilot study dataset of respondents of only one hospital. In the next phase of the development, the stability of the domain structure will be assessed in a dataset of 20 A&Es, and therefore the presented domains are preliminary outcomes. The discriminative capacity of the CQI A&E will be assessed in that phase as well. Secondly, in this study a consecutive sample was used for the psychometric analysis. All patients who had visited the A&E within an average week were included. The gender and age profile of the respondents was representative for the A&E population of the research hospital. Respondents and non-respondents were comparable as regards age, gender, day or time of attendance and symptoms. Therefore, it is unlikely that the low response rate has affected the outcomes. A significant difference between both groups was found for the triage code. The least severely injured patients (blue triage code) were underrepresented within the respondents group. These patients are often discharged without experiencing all aspects of healthcare performance and perhaps did not think of themselves as a 'true' A&E patient. This might have introduced selection bias among respondents. I importance score (range: 1-4), Q quality improvement score (range: 0-4), E experience score (range: 1-4).
